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1. Introduction 


There are many theories that have been suggested for dealing with uncertainties in an efficient way 
such as the theory of fuzzy sets [1], the theory of intuitionistic fuzzy sets [2], the theory of rough 
sets [3], and the theory of neutrosophic sets [4]. However, the idea of fuzzy sets, intuitionistic fuzzy 
sets, and neutrosophic sets are not sufficient to cope with parametrization tools. In 1999, 
Molodtsov [5] proposed the idea of a soft set that has the ability to deal with this difficulty. The idea 
of fuzzy soft (FS) sets and neutrosophic soft sets was proposed by Maji et al. [6,7], and some 
properties of FS sets were discussed by Ahmad and Kharal [8]. Wang et al. [9] proposed the idea of 
single-valued neutrosophic sets. Saber et al. [10-13] introduced several concepts including, 
r-single-valued neutrosophic compact modulo, and r-single-valued neutrosophic connected sets in 
single-valued neutrosophic topological spaces, single-valued neutrosophic ideal open local function, 
single-valued neutrosophic 6£-separated. Single-valued neutrosophic fuzzy set and multi-attribute 
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decision-making were introduced by Sasirekha et al. [14]. Masri et al. [15] introduced the idea of a 
single-valued trapezoidal neutrosophic number. 

Sostak’s single-valued neutrosophic soft topological spaces and single-valued neutrosophic soft 
sets were constructed by Saber et al. [16]. The concept of single-valued neutrosophic soft has been 
thoroughly explored and advanced by numerous researchers, such as (Shahzadi et al. [17], Cano et 
al. [18], Ozkan et al. [19], Al-Hijjawi et al. [20], Jana et al. [21] and Kamal et al. [22]) There are 
three alternative approaches to uniformity in the fuzzy case: Lowen’s [23] entourage approach based 
on power sets of the form ¢***, Kotzé’s [24] uniform covering approach, and Hutton’s [25] uniform 
operator approach. 

It is well known that the theory of neutrosophic sets has been regarded as a generalization of the 
theory of fuzzy sets, the theory of intuitionistic fuzzy sets and the theory of rough sets. Furthermore, 
this is an important mathematical tool to deal with uncertainty. One of the main contributions of this 
paper is to introduce the concepts of single-valued neutrosophic uniformity in the sense of entourage, 
which is a generalization of the concepts introduced in Lowen [23], Kotzé [24], Hutton [25] and Abbas 
et al. [26]. 

Motivated by the above discussion, the present work deals with the single-valued neutrosophic 
uniformity in the sense of entourage. We introduce the notions of single-valued neutrosophic soft 
uniform spaces and single-valued neutrosophic soft uniform bases. The notion of this single-valued 
neutrosophic soft uniformities to be stratified is ensured. We investigate the relationship among 
single-valued neutrosophic soft uniformities, single-valued neutrosophic soft topologies and 
single-valued neutrosophic soft interior operators. We study several single-valued neutrosophic soft 
topologies induced by a single-valued neutrosophic soft uniform structure. Finally, we introduce the 
product single-valued neutrosophic soft uniformity of a given family of single-valued neutrosophic 
soft uniform spaces. 


2. Preliminaries 


In this section, we give all the basic definitions and results that we need to go through our work. 
First, we give the definition of a single-valued neutrosophic set (svn-set) and a single-valued 
neutrosophic soft set (svns-set). For more details about svn-set theory and svns-set theory, we refer 
to [9, 16]. As usual, (X,E) denotes the family of all svns-sets on X, and E is the set of all parameters. 
Additionally, X indicates an initial universe and ¢“ are the sets of all svn-sets on X (where, ¢ = [0, 1] 
and & = (0, 1]). 


Definition 1. [4]. Let X be a universe set. A neutrosophic set (n-set) © on X defined as 
© = (1, YoY), 70), So) | y € X, YoY), To), Soy) €J°0, 17, 


where Y,(), T.(y) and ¢,(y) are the truth, the indeterminacy, and the falsity membership functions 
respectively. 


Definition 2. [9]. Let X be a non-null set. Then, svn-set © on X is defined as 


O= {(y, Yo), To), So) | ye x, Yo), T.(y), So) € ch, 


WhELE YVo.MosS9 1 X 7 Cand0 < y,(y) + 1.(v) + $50) < 3. 
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Remark 1. To clarify the relationship between intuitionistic fuzzy sets if-set, neutrosophic sets n-set, 
and single-valued neutrosophic sets svn-set, let us confirm that both neutrosophic sets and single- 
valued neutrosophic sets are a generalization of the concept of intuitionistic fuzzy sets, as follows: 

In IFS, paraconsistent, dialtheist and incomplete information cannot be characterized. This most 
important distinction between if-set and n-set is shown in the below neutrosophic cube A’ B’ C’ D’ E’ 
F? G’ # introduced by J. Dezert [27]. 

Because only the classical interval [0,1]is used as a range for the neutrosophic parameters in 
technical applications (truth, indeterminacy and falsity), we call the cube ABCDEDGH the technical 
neutrosophic cube and its extension A’ B’ C’ D’ E’ F’ G’ H’ the neutrosophic cube or nonstandard 
neutrosophic cube, used in the fields where we need to differentiate between absolute and relative 
notions like philosophy. 


E’(-0,0,1°) 


Cc D°(0,17,0) 


Figure 1. Neutrosophic cube. 


Definition 3. [16]. f, is an svns-set on X, where f : E> 6“; i.e, fe = f(e) is an svn-set on X, for all 
e € Aand f(e) = (0,1, 1), ife ZA. 

The svn-set f(e) is termed as an element of the svns-set f,. Thus, an svns-set fg on X can be defined 
as: 


(FE) ={ fO) leek, fee’ 
= {e, (y,(0),7,(e),5,))) |e € E, fle) € J, 


where y, : E > ¢ (y, is termed as a membership function), mf : E — ¢ (x, is termed as indeterminacy 
function) and ¢, : E — € (¢, is termed as a nonmembership function) of svns-set. 


An svns-set fz on X is termed as a null svns-set (for short, ©), ify,(e) = 0,7,(e) = land ¢,(e) = 1, 
foranye éE. - 
An svns-set fe on X is termed as an absolute svns-set (for short, E, ), if y,(e) = 1,2,(e) = 0 and 
¢,(e) = 0, for any e € E. 
Definition 4. //6]. Let f,,g, € (X, E) be an svns-sets on X. Then, 
(1) Inclusion of two sets (for short, f, < g,) defined as: 


VANS Vie), mReemile, ole 2c ie) 
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(2) The complemented of the set f, denoted by (for short, f°) defined as: 
fe ={(e,(6,(0). #,-(€).,(e))) |e € E}. 


Definition 5. [16]. A mapping I”, 37,75 : E> € (“) is said to be a single-valued neutrosophic soft 
topology (svnst) on X if it meets the next criteria, for every e € E: 


(T1) TW) = 1, W) = 0, UW) = 0 and VE) = 1 WE) = 0, WE) = 0, 
(Zp) VIF, 1 8,) = Ifa) A T(g,) Tela By) S TS.) V UEBy), 

TUF, 18.) < WF) V Wey) V fyB, € (AE), 
(Is) Ae (fod = A T((fa),) TG) < VBE. 


TUG) SV.) ¥ (fa) € (KE), fe. 

(Note that Mn and u in the definition are clarified in Molodtsov [5]). The quadruple (X, I”, I", T) is 
said to be a single-valued neutrosophic soft topological space (svnst-space), where (32(f,)) 
representing the degree of openness, (X7(f,)) the degree of indeterminacy and (Xi(f,)) the degree of 
non-openness; of a svns-set with respect to that parameter e € E. Sometimes, we will write 2””* for 
(TD), 

Let (X, 25) and (G, I*""*) be svnst-space. An svns-mapping Ww: (X, E) => (G,R) is said to be a 
single-valued neutrosophic soft continuous mapping (svnsc-map) if 


WW (e,)) = TA (ga)s WW (g,)) S$ TE \(B0). 


TW '(g,)) < TE (ga), 
forall g, € (G,R) and e € E [Saber et al. (2022) [16]. 


Definition 6. A map I: Ex (X, E) Xf (X, E) is said to be single-valued neutrosophic soft interior 
operator (svnsi-operator) on X if it meets the next criteria, V,e € E, f,,g, €(X,E) andr,s € ¢: 


(I,) I(e, Er) = E, 

(Le fe NST: 

(13) if f, < g, andr <5 then I(e, f,,r) < Ie, g,, 5), 
(I4) Ie), f,g,7rA5) = Ile, f,,nn Ile, g,, 5), 
(Is) I(e, I(e, f,,1),r) = I(e, f,, 7). 


Definition 7. //6]. A map C: Ex (X, E) xf (X, E) is said to be single-valued neutrosophic 
soft closure operator (svnsc-operator) on X if it meets the next criteria, V, e € E, f,,8, € (X, E) and 
nse l: 

(C1) Cle, ®,r) = ©, 

(OPC et) 2 5,; 

(C3) if f, < g, andr <5 then Ce, f,,r) < Ce, g,, 5), 

(C4) Cle, f, Ug,,rA 5S) X Ce, f,,r) U Ce, g,, 5), 

(Cs) Cle, Cle, f,.r),1r) < Cle, fr), 

(Ce) Cle, f,.r) = [Ile fr. nl* 
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3. Single-valued neutrosophic soft soft uniform spaces 


The main objective of this section is to define and discuss the concepts of single-valued 
neutrosophic soft uniformity (svns-uniformity), single-valued neutrosophic soft uniform base 
(svns-uniform base) and stratified single-valued neutrosophic soft uniform space (ssvns-uniform 
space). Several basic properties and theorems related to these concepts are explored. 

In this section, we indicate that (¥ x X, E) is the family of all svns-sets on X x X and ¢*** are the 
sets of all svn-sets on X x X. Additionally, for o € 2, 6(x, y) = o for any (x,y) EX XX. 


Definition 8. Let X be a set. A mappings £",£",£5 : E > €°°“) is called an svns-uniformity on X if 
it meets the next criteria: 


(£1) for any e € E, there exists vu, € (X KX, E) such that £2(v,) = 1, £2(v,) = 0, £2(v,) = 0, 
(£2) ifu, <M, then £2(u,) < £2(u,), £2(y,) = £2(u,), £2(v,) = £2(u,), 
(£3) for every v,,U, © (X X X,E), then 


£2, NM) = LU) AL (uz), £2(U, My) S £2(u,) V £2(u,) 
£5(U, 7 fly) < £5(Y,) V £5 (Hp); 
(£4) (T)c & v, implies that £2(u,) = 0, £7(v,) = 1, £8(u,) = 1, where, Ve € E, 


(1,0,0), af x=y, 


Ch). y) =F : 1, 1), otherwise, 


(£5) £2(u,) < £2(u"), £2(u,) = £2(v'), £2 (u,) = £2(v*), where v'(x, y) = u,(y, x) for every e € E, 
(£6) for each v, € (XXX, EB), e € E, 


£Y(u,) < \/{ELUtg) : Uy My) SU EEC) = /\ (EEG) + Gy © My) S U4), 


£5(u,) = /\f€E(uy) : Uy © Hy) S U4), 
where (uv, ° M,) = \V {ve(x, Z) A Me(z, y)} for each x,y € X. 
x 


Ze, 


A svns-uniformity £7, £",£5 : E> €°°* is called stratified if 


(£5) £2(Ep) = 1, £(E,) = 0, £5(E,) = 0, where u, = Ep if ve = OV, e € E. 
After adding the last condition (X,£",£",£5) is called ssvns-uniform space. Sometimes, we will 
write £7° for (£", £7, £5). 


Let £25 and £*""* be two svns-uniformities on X. £2" is finer than £1" (£*”"S is coarser than £2"), 
indicated by £*"5 < £."* provided 


L"u)<sLU,), Lu, ze), £5, 2 £(u,), Vee bu, € (XxX, B). 


Remark 2. Suppose that (X, £7") is an svns- “uniform space. Then, by using the two conditions (£;) 
and (£5), we obtain, £(E) = — £"(E) = 0, £5(E) = 0 because v, < E for everye € E,u, € (XX KX, E). 
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Theorem 1. Let (X,£7"°) be an svns-uniform space. Define for any e € E, v, € (X KX, E). 
(E2)eU,) = \fE2(uy)) ? He NED SU, OES), 


(£5 eU,) = /\{EE(uy)) : He NED Sv, CES), 
Ef)U,) = \(EH,)) + Hy Ep SU, 0 € Eh. 
Then, (£2"")p is the coarsest ssvns-uniformity which is finer than £7"°. 


Proof. (£1) There exists v, € (X X X,E) such that £2(v,) = 1, £%(v,) = 0, £(v,) = 0 for every e € E. 
Since v, Ep < v,, then (£7) (u,) = 1, (EX )e(v,) = 0, (£S)e(v,) = 0. 

(£5) Direct from the definition. 

(£3) Let there exist (v;),, (v2), €(X xX, E) such that for every e € E, 


(Leder), 1 (r)_) Z Epes) A (Ee((Y2)p), 


(Lider), 1 (2),) £ Es e((Ui),.) V Es de((2),)» 
(Eyer), 1 Wr)p) £ Ew e((Ur),) V Ese((2),)- 


By using the definition of (£{"°)g, then there exists (41).,(H2)p € (XXX,E) , 01,02 € ¢ with 
(1). Eo, X (U1),, (U2), 1 Ep, X (U2), Such that 


(Ever), F (Y2),) Z LAM) A £2((M2)p), 


(Li e((U1), 1 (V2),) $ E2(Mi)-) V £2 (2) p)> 
(£%,)e((U1), 1 (U2),) £ EEC) .) V (£E (Ur), )- 
Otherwise, (441). 7 (U2), Ep, n Eo, < (v1), 1 (v2),. Then, we have 


(Eyer), 7 (Y2)_) = LCM Ha) p) = L2H) A £2((Ha)p), 


(LM e((U1), 1 (U2),) S E(u (ba) p) S E21) .) V E2 (U2) 5) 
(£5 Je((U1), 1 (Ur),) S ELEM) M1 (u2)) S £5) .) V (£8 (U2), )- 


This is a contradiction. Consequently, (£3) holds. 
(£4) Direct from the definition. 
(£5) Let 


LW Z EWU), (Eel) FEeluy), (Eee(v) £ Esev,), 


V,ee Bu, €(X xX, EB). By using the definition of (£7/")p, there exists u, € (X x X,E), 0 € ¢ with 
H, (1 Eo X v,, such that 


(Lev) Zu), Enelv) FEU), (Le de(ug) £ £3(u,). 


Since £7"° is svns-uniformity, then 
£M(Ms) SEs), = (My) 2 £0), £2 (Hy) 2 £2), 


AIMS Mathematics Volume 9, Issue 1, 412-439. 


418 


It follows that 
(Ee ZL) Eelv) £m), (EX e(uy) £ £E(u)). 
On the other hand, um E, < v’. Hence, for each e € E 
(Levy) = £25), — (Egde(uy) S £25), (Efde(vy) S £55). 


This is a contradiction. Therefore, (£5) holds. 
(£6) Suppose that 


(LRU) £\HEWe) : We & We < Us, 
ENUF EVD)! Wee We < U4) 
DAUE (ENV): Wee We ¥ U4}. 


for any v, € (XX X,E). From the definition of (£%")g, there exists u, € (XX X,E) , 0 € ¢ with 
HM, 11 E, < uv, such that 


Lug) £\[(EeWVe) : We & We < U4h 
£2(U,) 2 /\(EMeU.)? We ° We S Ushs 
£5(u,) 2 [\(EDMDe) ? We We S Usb: 
Since £7" is svns-uniformity on X, then 
Eu) S\ On) op 6ey S i,), 
£2(H,) > [\{EUCp) + 7p 0 Ty <Hyh 
£5(u,) 2 [\ (ECO): Oy Tp S Hy): 
That means, there is 7, € (X X X,E) such that op Mop <p, and that 


Eon) \[(EeWVe) | We Wie S Uh 


Eon) # [\MEDMe) : We & We S Uh 


£(on) E (Eee): We 2? We S U4). 
On the other hand, 


(pM E,) 0 (7p NE,) < (op 0 op) NE, < up NE, < y, 
which means that there is (v1). = 7p M Ep with (v1), 0 (Uy), S vy, 
Eon) < Een.) < (Eee) | We ° We 5 U4), 
Eon) = ENA) = [\(EVMWVe) ! We o We SU) 
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£(op) = Ee.) = (EVV): We ° We S U4}: 


It is a contradiction. Thus, (£¢) holds. 

(£5,) Since E, ME, = E, for each g € ¢, then (£7,)z = 1, (£4) = 0 and (£§,)z = 0. Therefore, (£”""), 
is stratified. 

For each vu, € (XX X,B), a E, = v,, we have for eache € E 


Cooke): “Dw )<ew) Ge )yeew,). 


Hence, (£7) is finer than £7". 
Finally, consider £7””* is an ssvns-uniformity finer than £7”* . Let there exists v, € (X x X,E) such 
that 
(LeU) LEMU,), (Epes) ZL (U,), Lely) # £5(u,). 
From the definition of {(£”,).(v,), (£%)e(u,), (£5e(u,)}, there exists u, € (XX X,E) , 0 € ¢ with 
iran E, <u, and 


LM) LEM), Lu, ) ZL U,), — £E(u,) ELS (,). 


Since £°"”* is stratified, then 


£Y(U,) S £27(Uy) = £27 (Uy) ALE) S$ £2" (uy, 1 Ep) < £X(U,), 


£X(H,) = £2"(u,) = £2"(u,) V E2"(Ep) = £2", UE) 2 £5(u,), 
£5(u,) 2 £2 Gy) S 2G) V EME) SES Gy WE,) = ). 


It is a contradiction. Hence, 
Cot) sf CU). “EW et"@,),.. “Eee £7@;), 


for each uv, € (XX X,B), e € E. Hence, (£)g is the coarsest ssvns-uniformity which is finer than 
A st y 


y™sS 
pa . oO 


Remark 3. Let fi’,",nS : E > 2°" be a mapping and uv, € (XXX, E). Let us define (hz), (i) 
and (hi) as follows for each e € E: 


Gu) = \f Me,) Gu) = /\ Me.) Gu) = /\ mO,). 


U,SUp U,SUp U,SUR 


Definition 9. A mappings h’,h" nis : E > ¢ (XXX) is called a svns-uniform base on X if it meets the 
next criteria: 


(h,) There exists v, € (X KX, E) such that hx(v,) = 1, h(v,) = 0, he(v,) = 0, foralle € E, 
(hz) for each v,, fl, € (X X X,E), e € E, such that 


AU, My) 2 AU, ) ATu,), Tie )(U, My) S Te(Y,) V AU) 
(hz )(U, 1 My) S AE(Y,) V (Uy), 
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(fiz) If (D4 4 v,, then hie(u,) = 0, WZ(u,) = 1, h&(v,) = 1. 
(fis) For every u, € (XX X,B), ()(u’) = A(U,), H(V') < W(u,) and (h8)\(v°) < HE(v,), 
(fs) For every v, € (XXX, E), 


\J 2p) + Uy © My) SU, = ACY,),5— /\ (HEU) + Uy © My)  V,) S HEU), 


/\ E(u.) + Uy o My) Sv.) S HECW,). 

A svns-uniform base (hh, hs ) is said to be stratified if and only if (h’, h", h*) satisfies 
(iz) WE) = 1, AE) HORE) = OV GEG eek 

In this case (h”,h”,h’) is stratified single-valued neutrosophic soft uniform base (for short, ssvns- 
uniform base). Sometimes, we will write hy,” for (hY, hi", hi). 

Let hs and h*”"> be two svns-uniform bases on X. Then, h."* is finer than h*”s (h*®”"* is coarser 
than h."* ), denoted by h*”"s < hX"* provided 

AYU.) S ARYU,), HEU) = HOU), HhEVU,) = HEY,), 
for eache € E, uv, €(X XX, E). Obviously, all svns-uniformity £-° on X is a syns- uniform base with 
CD ge Ses 
Theorem 2. Ler hy, be a svns-uniform base on X, define the mappings hh" iS : E > € (XXX) for 
any v, €(X X X,E), e € Eas follows: 
(ReU,) = \/ Ug) + Hy MED S v4, 0 € SI, 


(7 eU,) = /\HE(u,)) + Hy Ep Sv, OES), 


(HS Jo(U,) = A\MS(H,)) + Hy NE <v,, 0 € Sh. 
Then, 


(1) (A) ¢ is the coarsest ssvns-uniform base which is finer than hx", 
(2) (Hr yn) = ae) ste 


Proof. (1) Similar to Theorem 1. 
(2) It becomes clear to us from (1), that 


his <A e), Tips = (Aye), — Tig) = (ASE). 
Conversely, let 
(TeV) KA) sVy), (Meg) Z MeystVy), (AM eMUy) EME) st(Uy), 


for some uv, € (X x x X,E). By the concept of ((f”/"*)g), there exists u, € (X X X,E) with Ht, <u, such 
that 


(rely) KAY) s(V,), Weep) F A2)s(V,), FM De(My) Z AE) si(Vy)- 
By the concept of (fi,*),;, there exists 7, € (X x X,B), o€fwitho.n E, < , such that 


ANT) # KepsUy), MT) FE Me)si(Vy), (Oe) F NZ) se(Vy)- 
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On the other hand, 7, E, < vu, implies that 
(Ae) st(Uy) 2 AVM) ZMMT), He st(Uy) S MMT) SHAT); 


(he) s(U,) S EMO.) S AMC). 
It is a contradiction. Hence, (f2)(v,) = (WM )eMV,) CFDsi(v,) < (hv), 


(he) (U4) S (i eMv,), and (hig ze) = he”) st- Oo 


Theorem 3. Let (X,£2"") be an svns-uniform space. For all f, € (X,E) and v, € (X X X, E), the image 
uv, Lf] of f, with respect to uv, is the svns of X defined by 


(u.LA D(x) = \L£.0) Avy, x)],V, e€ ANBand xeXx. 


yex 


For f..(fy)) © (X, E), Vy, E(X SO. E), we have: 
(1) f. <u, Lf.] whenever £2(u,) > 0, E2(u,) < 1, £2(y,) < 1, 
(2) v, < uv, ov, whenever £2(u,) > 0, £7(u,) < 1, £2(u,) < 1, 
(3) @, ou JLFe] = wa lv,[fe I] 
(4) vu IU) = Le (G,) 4), 

j j 

(5) (v, Ow, )I)1 pa) < v,005)1) 1, [)2I, 
(6) (v, Up, )I)1 U fa) S v1) Ue L,I, 
(7) us Fe))1 < SE. 


Proof. Obvious. Oo 
Theorem 4. Let fi-* be a svns-uniform base on X. define the operator I,,.. : EX (X, E) x £, > (X, E) 
as next for everye €E,r €€, f, € (X,B), 

DT lefust) = ||. : v,[Re] zs Fest) 27, hi(u,) ae r, he(v,) <1= r}. 


Then, I 


ays US aN Svnsl-operator on Xx. 


Proof. (1) Since E= v,[E], for all i(u,) =r, Wu,) < 1-47, hi(u,) < 1-1, then Tle, E, r)= E. 
(Ir) Whenever R. < u,[R-] < fy, VR.) = 7, Wv,) < 1-4, h&(u,) < 1-71, we get that 
Lyns(€s fys1) X f, for all f, € (XE). 
(13) Clearly, Ty. (€, fps) < Tync(€,R,, 5) for every f, <R,, f,. Ry, € (X, E) andr<-s. 
(I,) Assume that 


L cles (fo)1> r) M7 Le pekes (f.)25 S) k Deyacles (fo M1 (f.)2, rA S). 
Then, there exists (R,)1,(R,)2 € (X,E) with v,[(R,)i] < (f-)1 Myl(R,)2] < Cf-)2 and 
Ru,2r Wu,)<l—-r ASw,)<1-7, 


Wu, >s, Wu,)<1—s, Au) <1-s, 


such that 
(Ry) M7 (R,)2 4 Laté. Ua r (far A S). 


AIMS Mathematics Volume 9, Issue 1, 412-439. 


422 


Since 
WY, My) >A) AAUHy)s TE, My) < E(Y,) V E(t), 
hS(v, 1 w,) < hs(v,) V hs(u,), 
we get than 
(Y, My) (Rp)1 1 (Ry Jol S V4Rp)11 1 wy l(R,)ol S (fe)1 1 Ge )2- 
Then, 


(Ry)1 (Ry )2 XS Tyg (Cs (F120 A 8). 


This is a contradiction. Consequently, (I,) holds. 
(Is) Assume that t Lions (e,f..n) # Tyas (€ (e, I...(€, f..r),r). By using the definition of I,,,.(e, f..1), 
there exists uv, € (X X x X,E) and R, € (X,E E), such that 


Wu, =r, Wu) < 1-1, Wu,) < 1-4, v,[R,] < fh. 
and Ry A Linc (€, Lyons (€, fc. 1), 1). Otherwise, since 
\J 2 (1,) + My © My SU.) = WY,) =v, 


/|\reu,) 1 Ot =U Suysel —7, 
(A mu,) > Hy OM, SU,) SALU,) S 1-1, 
there exists u, € (X XX, E) with MH, © LM, XU, such that 
Rb) 2% 0G) S11 -7 iis hos.. GIRIS e[R) Sh: 


By using the definition of I,,,.(e, f.,r), we obtain u,[R,] < I1,,.(e,f..7). By the concept of 
Tyas (@, Lions (€; fs 1), 1), it follows that 


NS Lie (Cl Aes S30): 

This is a contradiction. Consequently, (I5) holds. oO 
Theorem 5. Let fi,” be a svns-uniform base on X. Define the operator Cyn : EX (X,E) xf, > (X,E) 
as next for everye €E, f, €(X, BE), ret 

Cul fart) =| lvslipl: R&,) 27 Ww.) S17, W,) < 1-7), 


Then, C 


AyTS is a Svnsc-operator on Xx. 


Proof. (C,) Since O= U, [O], for all (u,) =r, W(v,) < 1-4, A(v,) < 1-71, then Conte, ®, r)= O 
(Cy) Whenever R,. < v,[R.] < f,, for all A(v,) = 7, A(v,) < 1-47, H(u,) < 1-1, we get that 
Crs (€, f,,1) = f, for each f, € (X,E). 
(C3) It is established that C,,,.(e, fg.1) < Conc(€, Rp, 8) for every f, < Rp, fi, Rp € (X,E) andr < s. 
(C4) Assume that 


Cie Jan UC ole, Koy S) ee C(I. LRN 8). 
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Then, there exists 7, 5 € 2), U,, UM, €(X KX, E) with 
Wu)2zrAs, Ku,)<1-(As), Rh v,)<1-(CAs), 
Vu,2tsrAs, Mu,)<1-(sas), Au) <1-(rAs), 


such that 
Vilfel U MAIRo] Z Coase, fe UR,» 1A 8). 

Since f2(u, Uu,) > Rv, NR(u,) = ras, Av, Uu,) < Wv,)Un(U,) < 1-(rVs), Wu, Up,) < 
he(u,) Uhe(u,) < 1-(r Vs) and (uv, Up,) Tf, UR] < ULF.) UR, ], then C,,..(e, f, UR,,r As) S 
vil f.Ju He [K,,]. It is a contradiction. Thus, (C4) holds. 

(Cs) Assume that there exists r € fp,e € E, f. € (X,B), such that 


Coaches Test): F Cc, Come l@ Tes 7) 
Using the concept of C,,,,(e, f., 1), there exist u, € (X x X,E) with 
Nhe) Se MUjsl=n. Ri) sls 


such that Cyync(@; Cyac(@, fo. 1), 1) £ vi Lf]. Otherwise, from (fs), we have 
\J 2p) + Uy Mp) SUZ MY, = 0, \ME(u,) : Hy © Hy) SUE SMEW,) S17, 
/\WElu,) + Uy 2 Hy) < ¥,} SHEW,) < 1-3, 


which leads to the existence of uu, € (X x X, E) with HM, © Ul, XU, and 
AG) et: “hye late (ey) s lor 
It follows that 
Chyns (€, Crons (€, fos 41) S My [Cpa (fos) < Male fel < uy lfc. 


It is a contradiction. Thus, (Cs) holds. 
(Cs) We want, for each e € E, f, € (X,E), r € &, to verify that C,..(€, fo. 1) = (yrs (@, f<,r))°. This 
means that we need to prove it: 


[ |obfel  ,) = nw, < 1-1, HEW,) < 1-7) 
=| IRE: IR] < f.M@,) =r W(v,) < 1-7, WEY,) S17). 
Since uv, [Cv Lf. ])°] < ff, from (7) in Theorem 3, we obtain 
[ |eslfel  M@,) = nw,) S 1-1, WEW,) < 1-7) 
=| Ro: IR] < f.M@,) =r W(v,) < 1-7, WU, < 1-7. 
Since (u,[R,])° = fc, we obtain vt [f.] < ui [(u,[R,])°]. Then, 
[tefl W&,) > 4 AW,) < 1-7, WEW,) < 1-7) 
=| |(Ro:uIR,] < fw) =r, Rv, < 1-7, WY, < 1-7. 
Thus, (C¢) holds. oO 
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4. Single-valued neutrosophic soft topologies induced by a single-valued neutrosophic soft 
uniformity 


In this section, we study several single-valued neutrosophic soft topologies induced by a 
single-valued neutrosophic soft uniform structure. We have proved that single-valued neutrosophic 
soft uniform base and single-valued neutrosophic soft uniform space are single-valued neutrosophic 
soft topological spaces. 


Theorem 6. Let hi be an svns-uniform base on X, define the mappings ZT, : E > ¢ WB), Aiea Sa 
XE) Ts E > C** as follows for eache € E,r € &y, f, € (X, E), 
QD] Wire FS eran. 


GQ yiie /\ ler fe tei 
G)G)= fare LS eei) 
Then, ZT," is an svnst on X. 
(e, ®, r)= ® for each r € fo, e € E, then 


Proof, (X) Since L,,.(e, E,r) = E and I 


nym nyTs 
VO)=1, Wh)=0, =IW() = 
Rib at. Vib=. =4hs 

(X,) To prove the second condition, we follow as follows: 

(WF) MTB) = \P rf, S Tyee fe A \VIS | By S Tyres (Cs Bas 9D} 

= Vr KS | fe Oep Ss Dole: far) lye (G 855 8)} 

< \Jira S|, 85 XT, fy 8,7 A 5)} 

< (QO, MM 2s 


(IF) V (Belge) = A= If, 5 Tyce fot V (1-81 85 S Tyas (Cs 85» 9)) 
> \{b-rV 1-5) | f, U8, S Tync(@s fas) U Tyons(€s 85> 5)} 
> ah — (AS) | Ff, UBs S Tpac(€sf, U Bast A 8D} 


{1 = S) | Si 1g, = ue fi 1g,rA s)} 
2 Sean 1 g5)s 


= 


(TK) V (Weg) = aA =r] fp STycl@foD)V (1-51 8p X Ty (€, 85> 5)) 
{lL-~rV1—s)| fp U8, S Tyre ls fis) U Tync(€, 855 8)} 
{1 —(ra 5) | if Egos - Ese, fF Lig,,rA s)} 


—S 
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> Nt HONS fol eas ley Mearns} 
= (2 Af 8a): 


(3) Assume that there exists a collection {(f,); : j € I} such that 


ud lave ARC) Ud lod 4 \V UCD». 


ji jot jo jel 
x |¢od ¢ \V HCW). 
jel jo 
For every j € I, there exist rj; € o such that (f,); < I,,..(e, f,, 1) and that 
ul lave An Hd |iaeVa-n, rE |p ¢ \Va-; 
jel jo jel jet jal jel 


Putting r= /\r;and 1—r= \/(1 —r);, from Theorem 4, we get that 
ja ja 


LI; < L ders CAL en rj) S L Lene (Gs Gadis r) S Tel @s LICh)i7). 
jel jel jel ja 


It follows that 


a l@aeAnes tm _|gods\Vd-d;<1-7 


jel jel jel jel 
x |¢ods \Va-nj=1-7. 
ja jal 
It is a contradiction. Thus, 33 holds. oO 


Definition 10. Ler f, € (X,E) and vu, € (X XX, E). Define uv? € (X XX, EB), for each e € ANB related 
with f, by 
(1,0, 0), if x=y, 


ue (OV fe (y)? aE (Ve (y)? 


f, 
(Uy" e(X, y) = 
Y pwrfeo)? otherwise. 


Theorem 7. Let (X, £7") be an svns-uniform space, define the mappings T,",Ti"7,Te 2 E> XE) as 
follows: 

it if f, = ©, 

£u,"), if f,€ (KE) - ©, 


0, if f, = ®, 
£(ul"), if f, € (XE) - ©, 


0, if f, =®, 
ful"), if f, € (XE) - ©. 


(TE )eSy) = 
(TE eSe) = | 


(CLD G | 
Then, 2,"* is an synst on X. 
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Proof. (1) (Xe) = 1, (Te) = 0, (T)@) = 0 and (T")(E) = £1") = 1, A)(E) = 
£r(u*) = 0, (TEE) = £(u*) = 0. 
(Z2) Since pls n yc = ya ™®c for every f,,R. € (X, E), by (£3), we have 


£8 
£7" 
£S(ui? 


Thus, 


0) = 20! nuit) > Bal) aere*), 


Rey = rq! musty < er(ul) v emu), 


©) = 8 MUA”) < BUI) V ECU), 


(2) f, WR) = EMULE) > £2(vI8) nL) = (ZF) A (EZ)AR)s 


(Ti) f, OR) = £(vB™) < £Ul) VENUE) = (TE VAf,) V (TE e(R-), 
(Ti) fy AR) = EU) < (UI) V ESE) = (Tf) V (TE e(Re). 
(23) Similar to the proof in (13) from Theorem 6. 


oO 


Theorem 8. Let (X, £7") be a svns-uniform space, define the mappings T;*", U4*", Te** : E> XE) 


as follows: 


di = /\ 


ar@v \/ ree) 


xEX u,lrsfy 


xXEX 


amuin=\V ares Ee) 


uv, lx]sf, 


aruin= Var VV rie 


xXEX uv, [x]sf, 


Then, sung is an svynst on X, where (u,[x])(y) < v,(y, x) for alle € A. 


Proof. (%,) Obvious. 
(Zz) Assume that 


fu)ra \P &u)t VE 2K), 


u,LISp), 


Ug x1SUFp), Ke L1S(fp), Mp). 


fv /\ u)e [BK 


v4 [x15 (fp), 


Ug lXI<Fy), KLIS (fp), Wp)» 


EIN: JN) EGA Ne | 8G): 


vu, LI1K(fp), 


Up lX1<(fp)s Kelas), Wp)» 


Then, there exists u,,u, with u,[x] < (f,),, M,L*] < (,), such that 


£(u,) ALN (Uy) £ 


£%(K.), Eu) VEU)  /\ EK), 


ke L1S(fp), 1p) Ke L1S(fp), Ups 
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Eu, VEu)e [A £K-). 


Ko LIS), Sp) 
This results in (v, 1 u,)[x] < (f,), 1), such that 


£7(ke) > £7(U, My) > L(Y.) A LMU), 
Kelp), WUp)> 


£"(k.) < ce, Nu, < £"(u,) Vv £" (uy), 
Ko LIS(fp), Gp) 


£5(k) < £5(Y, M1 My) < £5(4) V ES(Uy). 
KeLI<(fp), Ufy)> 


It is a contradiction. Thus, 


(Tehri) A EP e((fp)2) 


= | /\\ ae ve Vy P@,) 


xEX v,L1S(fp), 


< | /\\ ae v V2) 
xEX 


uv, LIS(fp); 


| A | | lien v \V/ | 


xEX Hp [x]5(fp)o 


A 


.~@Vv \ | 


Hglx1SVp)> 


< |. eca00v \ £"(u,) A Vv ru] 


xeX v, LIS), ugly), 


< FAN luo Li (f°)2)(x) V Vy £”(u, 11 My) 


xeX (U4 Tp Sfp), Fp) 


2G DG rh: 


(IP )(fp).) V FE V(fp)2) 


= ly le aA \f £@,) 


| v ly lie rn \/ | 


xeX v,DIS(fp), xeX HglIS(fp)> 
2\ [low Vo fadlv|.@a \/ Ew 
xeX vsLIS(fp), gLISUp), 


> VV lu N(f)2)(x) A \V £"(u,) V VV Eu) 


xeX v,LIS(fp); Hplx]ISfp)o 


> VV lu (fo )a)(x) A vy £"(U, 11 My) 


xex (Uyntp LIS), 1p) 


= (IE (fy). 1 fp)2)- 
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Likewise, we can establish through a similar line of reasoning that 
CAC); ) Vv (CAG) 2 Cy), M7 (fy) 


(Y3) Fore EE 


Vv 


VV ew 


U4 DISH); 


Ge): (vn, =y\ [vo (x) 


xeX L\ jel 


-/ 


xXEX 


Agav \/ ew 


jel v4 DIS fp); 


=N|A@@v V ew 
jel | xexX vallsUYp); 

> \\ [A\F9,0) V VV m0) 
jel | xexX v,L1Sp); 

=e AG» 
jel 


(T3**)6(V jer fa),) “Vi [vo (x) A 


xeX L\ jel 


VV se 


U4 DIU); 


-\ 


xEX 


Agar \/ ow 


Ja v,b1SUp); 
J 


<V|\Vai@a V sw 
xexX | je Ya lI); 
=“VIV@@a V vw 
jel | xex YablsUYp); 
<VIVGA@a \V E00) 
jel | xex vs D1); 
a \/ GPA): 
jel 
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In a similar vein, we can demonstrate through a parallel line of reasoning that 
Gr); [Vr a VG AG): 
jel jel 


Therefore, a is an svnst on X. Oo 


5. Single-valued neutrosophic soft uniformly continuous mappings 


In this section, we obtain crucial results in introducing and characterizing single-valued 
neutrosophic soft uniformly continuous, on single-valued neutrosophic soft uniformly topological 
spaces. Moreover, the relationship between single-valued neutrosophic soft uniformly continuous and 
single-valued neutrosophic soft continuous is studied. 


Definition 11. Let (X, £7") and (G,£,”") be two svns-uniform spaces and w : X > G and # : 
E — R be two mappings. Then, an svns-map W, : (X X X,E) — (GX G,R) is called single-valued 
neutrosophic soft uniformly continuous (svns-uniformly continuous) if 


£7 (WX Wy (Hy) = £52 My), (WX WY," (Uy)) SER a) 
£S((W x W), (ly) S ERS My). 
for each p, © (G x GR), ec E. 


Proposition 1. Let (X,£2"°) and (G,F,"*) be svns-uniform spaces. If W, : (X,£"%) > (GF) is 
svns-uniformly continuous, then W, : (X,(£L29°) > (G, F 2") is svns-uniformly continuous. 


Proof. To prove this theorem, we need to prove that 
LWMUX WU) > FOU EDMYX WU) S FD Ua)s 


(£5). (WX WU) < (FV no (Uy): 


for each uv, € (GX G,R), e cE. 
Assume that 


(ENMU XY, UME FDU), EDX WH, @) £ (FDU) 
(EL) AW XW), (U)) E (Fa 0)(Ua)- 


From the concept of (F°”*),,,(u,), there exists u, € (GXG,R),e € E,0 € C with, NE, < v, 
such that 


LUX WD, UNEFZ Uys EDU XW, U,) £ FE Uys 
(£5) (ih x WU.) £ FE, (Uy). 


Since w, : (X,(£7"") > (G,F2”") is svns-uniformly continuous, 
LW x W), (Us) 2 FZ (Ua) (WX Wy) S F(a)» 
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E(w x W), (Hp) < Fp, Mp): 
From the concept of £7*((y x w)>'(u,)), we get 


(EQ). Ux WU) = (WX Wa) = FF Mes 


(£5). XW), (U,)) S$ EW XW), Ha) S Fr Mes 
(£5). XW), (Y,)) S$ EU XW), Ua)) S Fe Me): 


This is a conflict with the hypothesis. oO 


Proposition 2. Let wy : X — G, and 3: E > R be two mappings, and let f, € (X, E), UysMasKo € 
(G X GR). Then, the following results hold in general: 

Qu ul )D = (wv x Wu, Df], 

2) (wx wu) Lf] = (vx Wi") Loh 

3)Wxwolu, Oy,) = Wx wu )nwx ws" (u,), 

4) (wxwy'(u,owxwy'(u,) < (Wx Wi"(u, © v,)- 


Proof. (1) For w € WE), we get that 


V'U,WoFys,DQ) = 0 'ULWAY),D@ = &, LU), DW) 


\IWA).0) Av. WO) 
yeG 


= \/IW),. WO) Av, WO), WOO) 


zEX 


= \ha, JOA UXO", 9) 


zEX 


= (Wx wy UL, Ded. 


(2) For w € WE), we have 


(WX WCDI) = \/Uh,.O4 Wx ),C DE. 


zEX 


\V1F1@ A VIVO). WO] 


zEX 


- \/IC Fig (@ A VW), W2)] 


zEX 


VFO A x D'UNE, DI 


zEX 
= \V1 Fi, JOA YX Dy UNE HI 
zEX 


= (Wx WU US, 1,1 


(3) Direct. 
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(4) For w € W(E), we have 


(Wx W;'v,)°WxX WU) = \/IUx Wwe. AW x,y, ex) 


zEX 


\/ ewe), We) Av), Waa) 


ZEX 
< \/tu.ai),y) Au, We2))] 
ZEX 


= (uv, ov, (Wx), W0x2)) = (WX Wu, 0.:v, (x1, X2). 


oO 


Theorem 9. Let (X,£°) and (G,F”*) be svns-uniform spaces, Ww, : (X x X,E) - (G XG,R) be 
svns-uniformly continuous. Then, the following results hold in general. 

(1) We Dp (@ fos) S Taree OW), Wy'(f-)7)), for each f. € (GR), r EE WER, 

(2) Cons (O-'(W), We (Les) 5 We (Cres (Ws fos"), for each f. € (GR), r EE WER, 

(3) Wy (Cons (€s 851) S Conc (HW), W,(8,),7)), for each g, €(X,E), re & ec E 


Proof. (1) For each u,, € (G XG, R) and f..8, € (G.R), from Proposition 2, u,[f.] < g, implies that 


(wxw UW fl = W@W YG FD < GLAD < We '(8,)- 
Since 
£51 (y)(Hs) 2 F Uy)» £ 5-1 (Hs) S FNU,), £5 -1()Ho) s Fi (U,)s 


for every “1, € (W x W);'(u,), we obtain 


Wi Ly ync (Ws fos?) 

=W,'(_ |lg, €GR): U4lgol < fo F"@,) = 6FEU,) $ 1-1 FEU,) $ 1-7) 
=| |twe'@,) € BE: u,l9p] 

Sit Ose r ) S Ven Feu) al 7} 

<| |u'eC@B: wl, 

KU) 3) ee a) S18. (aS 4] 


d-lw) a lw) 


S$ Tyc(O'(W), Wy (fo)s7)). 
In a similar vein, we can demonstrate (2) and (3) through a parallel line of reasoning. oO 


Theorem 10. Let (X, £7") and (G, F2"°) be svns-uniform spaces, and w, : (X, E) > (G,R) an injective 
svns-uniformly continuous. Then, W, : (X,T;""") > (G, TP”) is svns-continuous. 


Proof. Since w, injective and by applying Theorem 4, we get that: 
For each u,,€ (G X G,R) and f, € (G,R), w € AN B. Then, 


(ww x Wut), )1.x2) = 7"), (Wor), WO) 
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le if W(x) = Wr), 
fo(WO1)) A foW(2)), ff W0x1) # W(x2), 
_jJi if W(x) = Wo), 
Wo (fule AW (fod(%2), if Wor) # WO), 
= ae) (x1, x2). 
Il) 
Therefore, Ve EE 


(2). '(f)) = £0"! = ) = Wx Wy (UP) > FUP) = (TE yo fe) 


(ZI). UA) = EU ) = £(Wx Ww), (wl) < he = (TP) ne) So) 


(I), Uy) = £800) = eS x WU!) < FE Ul) = (Bol fy) 


oO 


Theorem 11. Let (X,£;°) and (G,F”°) be two svns-uniform spaces and wy, : (X,E) > (G,R) be an 
svns-uniformly continuous mapping. Then, Wy, : (X, Up") > (G, TE) is svns-continuous. 


Proof. Initially, it is clear that ¥>'(u,[W(x)]) = (W x W),'(u, [x] from that: 


WI @WODI2 = &%WAODYO) = v,WO,va) = (Wx H; (ux 
= [ib x W@,DLII@. 


Thus, v,[y(x)] < f, implies that Y'(u,[W(x)]) = (Ww x We'(u,) LX] < Ww 'G,). By applying 
Theorem 8, we obtain 


(F).04) = | |eom» V 70) \\soens VV 70) 
y Xx 
ae 


uv, DISf, vWf, 
</\ 
x (Wxwy,! (uv, DES0G! Fg) 
a). Ue) 
Gr .G) “Vanes \V Fz, |» V [seen Ay 7201) 
(Wf) A EF he 


u,DISfy v, WOlSf, 
= 
x (Ux)! DEXISU5! fy) 


> (TE) 1% > 
Likewise, we can establish through a _ similar line of reasoning _ that 


APE), 3 OO). a 


(W'(f,)) (2) V (wx wy, (vu, ) 


(Wx WW, ) 
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Theorem 12. Let (X;, (2"")z.) : j € T} be a family of svns- uniform spaces and, for all j € T, 
w,:X > X, and 3, : E > E, are mappings. Define £” : E > CAXXE) gm By (XXX) and 
£5: E> C**D on X by: 


£"(u,) = \V | 


(£2, dau, oMGa)e,) | Us = Ma, XW.,)p. (d)) 


j=l 
£"(u,) = /\\ Ve. ()(Hs).,) | U, = Mai, x Wo, a oy) > 
j=l : 


£(u,) = /\\ Ves, (MMy do) LY, = Nar, X Wo, De (nd) 
jl : 


where \/is taken over all finite subsets Q = {w, Wo, ...,@,} C T. Then, 

(1) £""° is the coarsest svns-uniformity on X for which all (Wy), + j € T} are svns-uniformly continuous. 
(2) A map W, : (X*,£2"°) — (X,£2"5) is svns-uniformly continuous if for all j € T, (Ws), ° Wo : 
(02 Gai SS ean Cae (£76 de) is svns-uniformly continuous. 


Proof. (1) Initially, we indication that £”° is an svns-uniformity on X for which all {(W»), + 7 € T} are 
svns-uniformly continuous. _ 
(£,) For every w, € Q, there exists (v,), €(X, XX, ,E, ) such that, for e € E, we obtain that 
J J J J 


(£2, )s,, Mtr) =1, ES )o, oan) = 9 EE)o,, 0 Hta)e,) = 0. 


Put (W, x Wo. ((Mp)w,) = Uy. Then, £7(v,) = 1, £"(u,) = 0 and £5(u,) = 0. 
(£,) It is obvious from the definition of £””°. 
(£,) For all limited subsets Q = {wy , W,..., Wn}, T = {t, hb, ..., tm} of T such that 


MW, XW Jy, (Uw) SU TW, XW, )y' Me),,) < Ha 


we have 
MW, XU, 5, (ls), AM, XW Io, (Und) S My 14: 


Moreover, for all w € 219 T we have 
(WX Wa), (He) TW, X Wy (Uo) = We X Wy, (CHao 1 U)w)- 
Put (,,, x Vad,” (W.),n,) <u, Mv,, where 
Yous ym, Xs if mM, J .@) = (Q a) T), 


Vain) = Yup, (x), if m,€ QA-(QNT), 
Je 
Vesisui, (x)N Vises (x), if m,Ee QNT, 
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Mug )m, (x ), if mM, € Q = (Q al T), 

Maven, ©) =) Xugm, > if m, € Q-(QNT), 
Adm; (x) U Tue Ym (x), if mM, € Q a) T, 

Sig, XD» if mM, € Q _ (Q a T), 

Swe, (x) = Sup im (x), if m, EQ- (Q a) T), 


Seg rm, (x) U Stupim, (x), if m, € Q a) T, 


Therefore, we obtain 


he Je) Me), 
j=l 


eu,ny)> A 2, wow y= | Aer) rue Undo, | A 


JEQuUT 


VE st) ey 
j=l 


fr wy) Ss VV (£") Dy, o(W, ees Ver) Dow, sus sa 


JEeQUT 


Ve at) 


j=l 


fu, mii, = \/ ED, i CW);)S Ve olen.) v 


JEeQUT j=l 
Taking the supremum on the families Moy, x Woy. (Ue, ) < v, and re a, XW, Do, (Hp), V< 


LL, we obtain 
£(U, My) > £7(U,) ALU), £1(U, Fy) S £,) V Ey), 


£(u, M,) S £(u,) VESU,), Vee E. 
(£,) If £%(u,) # 0, £"(u,) # 1 and £5(u,) # 1, then there exists Q = {w),w,...,wp} of I with 
me, x, ),! ((Mp)w,) < U, such that 


P Pp 
£(U,) > \ Ena co(Hoa,) #9 £70) S\V EE Ya o(Ha),,) # 1s 


j=l j=l 


P 
£"(u,) < VEE Vou, ioHa)e,) # 
j=l 
Since, (7 Dou, (Hy)... # 0, (i Jou, co (Hs).,) eae ee (fF Jou, ce (He).,) # 0V wo, € Q, then (T)c £ 
(Up). + Thus, 
(he 5 (WH, XW, Dos, (Tc) <1 =, XW oa, (Uy)o,) S Us 
(£,) Assume that ae EEG), e(ys ) £ £"(v,) and £5(v") ze £*(v,). From the concept of £”"°, 
there exists Q = {w),W,..., Wp} of T with m iW, ae oa, ((M,)w,) SV, such that 


P 
LU) [\E aja.» 8&4 \eer Vagos)» 
j=l 


j=l 
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P 
£5 (1) £\V EE nu co (Hn), 


j=l 


Since fo i is an svns-uniformity on X for each w, 


Cn) 2 Cages» “EC VigGa) © Co ag oad) 
CE Yo, (HI)e,) $ EF You, conde, 


It follows that 


P Pp 
LUE NO oGHDud SC) E VED a. oHDa,) 
j=l 


j=l 


Pp 
£(u') £ VE, Jou, CH p),)+ 
jel 
On the other hand, 


Mi, XW dat Uw) = Mae, X tao) adu))® <vt. 


Hence, 


£(u') > A 2), oyu,» HU) S V fi oHne,» CS V £5 wo Uy). 


It is a contradiction. Hence, (£,) holds. 
(£,) Suppose that for each u, € (X x X,E) 


£u,) £ \/€2,),) [@), 04), S Ub LU.) 2 |x.) | (Uy), 0 (U4), S Ugh, 


£s(u,) 2 A\{€8(v).)) 1), 2 ),) S UA). 


By the concept of £’°, there exists Q = {w , w2,...,W ,} of T with ae Ce x w, oe, (Hp )u, yeu: 
such that 


vs 


Ne You co(Ha,) £\/ EZ) ) 1G), WU): S Us 


j=l 


v 


Ve) su, ble, F /\EMH))) | &) © W), < Uh 


j=l 
Ve roxio, /\ EH), |W, ° WD; SU): 
Since fo, is svns- uniformity on X,, for each w, € Q 
Cet (Engel Wo) |W. 2 Wasa), 
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EF Yau on) # [\(EE You co We) | We 0 We < byl 
€ 5,6) ZEW W eM ,) 
Thus, there exists W,, € (X,, XAG Eg): W.oW. X< v, such that 
Pp 


A € rojo We) £\/EL),) U), 0 WS Uh 


j=l 


Pp 
VEE rojo We)  /\E))) 1G), 0) < Us 
j=l 


p 


VE ou,0( We) # \ EU) 1 WD 2 WS UA): 


j=l 
On the other hand, 
Ma, x Yo, ss (W.) 7 Ma, x Yo, ie (W,) Ss Ma, x Wo, ee (W. ° W.) 
<P, X Woy (Updo, 5 Un: 
Therefore, we have 


VEC) 1G), ° Uy SU) = LUG, XW Jo We) = BY We 


[AE L&D, ° Wd, SU) SL, XW Jog) We) SE Yoyo We 


J 


[AER LO), © WD, SU) SEH, XWaIg We) $ EE Yau io We): 


J 
It is a contradiction. Hence, £, holds. 
Next by the concept of £””° it is easily proved that, for each j € T 


L(Y, x W)q Ha)) 2 (£7) 4 x0) (Me) Ln, x U)q) Hs) < (£7) 5 xe) (Ma) 


£E(U, XW), Uy) SED ojo (Has V Hy € (X, XX,,E)). 


Thus, (W,)9, : X > X, is svns-uniformly continuous. 
Lastly, let us say that £*””5 is an svns-uniformity on X and (W,)y, : (X,£°"%) > (X,,£7"°) is 


svns-uniformly continuous, that is, for every j € I and (u,); € (X; Xe E,), 
EW, Xv Do, Gs) 2 Yoel), MY, Xv De, (Uy) ) S Ey ca): 
EN (W, XW )y (Us))) S E00 ((He)))- 
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For every finite subset Q = {wy , Wo, ...,W,} of T with Mi, x w.);! (Hy)o,) < u,, we have 
id id "a; 


P 
£1u,) = \/ | [AEP ru,iHade,) | Marte, X Yay, (Updo) < % 
j=l s 


P 
<\/ | NEP, x Ho Jg, Gade) | Wor, X Wo Ine, Utodo,) SY, 
jel 


P 

<\/ | NEP OA, XVo Jn Undo, DIM aW., XUo,)ol (Usde,) SU 
j=l J J 

<2 (0): 


In a similar vein, we can demonstrate through a parallel line of reasoning that £7(v,) = £*"(u,) and 
LU, ) 2 f° W,). 
(2) It can be easily proved. Oo 


6. Conclusions 


Many scientists have studied the soft set theory and easily applied it to many problems in social 
life. In the present work, we defined the single-valued neutrosophic soft uniform spaces and 
single-valued neutrosophic soft uniform bases. The relationships between them were also 
investigated. Next, the relationship among single-valued neutrosophic soft uniformities, single-valued 
neutrosophic soft topologies, and single-valued neutrosophic soft interior operators were introduced 
and studied. Finally, we proved crucial results in introducing and characterizing single-valued 
neutrosophic soft uniformly continuous, on single-valued neutrosophic soft uniformly topological 
spaces. Moreover, the relationship between single-valued neutrosophic soft uniformly continuous and 
single-valued neutrosophic soft continuous was studied. This paper can form the theoretical basis for 
further applications of single-valued neutrosophic soft topology, potentially leading to the 
development of other scientific areas. 
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